Introduction
The nature of dark matter (DM) is one of the greatest puzzles in particle physics and cosmology today. Basically, dark matter cannot be seen or directly detected since it neither emits nor absorbs light or other electromagnetic radiation at any significant level. Instead, its existence and properties are inferred from its gravitational effects on visible matter, radiation, and the large-scale structure of the universe. It is stuff we cannot see or detect but we think it must be there, as it is much easier to assume that dark matter exists rather than having to rewrite all of physics.
According to the Large Underground Xenon dark matter (LUX) experiment and others [1] [2] [3] , which is a collaboration of more than 100 scientists and engineers across 18 institutions in the US and Europe they said; we now know with certainty that in the entire Universe, all the matter we know -the stars, planets, intergalactic gases, and other odd cosmic objects like black holes -can only account for less than 5% of the mass we know to be there. Thus, five times more abundant is an unknown kind of matter that needs to be there to explain the gravitational behavior of galaxies but we have never been able to see. It would be everywhere, permeating our galaxy and others like it, surrounding us at any given time with incredible density, yet stubbornly avoiding detection despite more than twenty years of dedicated efforts from particle physicists all over the world. Scientifically, this is both very frustrating and very exciting. Many theories have been crafted to try to predict what this dark matter really is, and more are being proposed almost every week. However, no one has succeeded to know the density of the dark matter so far.
According to the astronomical observations and measurements of the velocity rotation curves of spiral galaxies, the speeds of the stars near the center of the galaxies (about 5 -7% of the radius), i.e. near the black hole, are increasing linearly with the radius. This means that about 5 -7% of the galaxy disc rotates as a solid rotating disc. This solid-body behaviour can be interpreted as indicating the presence of a central core in the dark matter distribution, spanning a significant fraction of the optical disk. Outside this distance the speeds of the rotating stars are almost constant till the end of the galaxy's disc, i.e. the rotation curves are basically flat. Figure a: the right figure shows the flat rotation curve of our Milky Way Galaxy, which is a typical profile curve of the spiral galaxies. The right curve shows virtual galaxies flat rotation curves of some galaxies, indicating that they are all surrounded by large halos of dark matter. (Bennett et al. [8] ).
In this paper, a new theory (called: the Dark Matter Flow Theory) has been introduced based on the concepts of fluid mechanics, by considering the dark matter as a fluid flow that has a drag force effect on all objects in its path towards the black hole at the center of the galaxy. This drag force is treated as a different manifestation to Newton's Gravitation Law. By analogy, reference [4] gives the detailed mechanism of the motion of the dark matter at any mass M, including elementary particles too. The results, as we shall see, show that the dark matter density defies the logic and our understanding the natural world and our daily experience. For this reason, it is necessary to introduce the following section to pave the way towards understanding the theory presented in this paper.
II. Preliminary Concepts
The objective of this section is to shed light on some very simple basic facts, which aids understanding the results derived in this paper.
2.1.
Light waves are transverse waves; longitudinal waves travel or propagate through gases, liquids and solids, while transverse waves can't travel through gases and liquids, and travel only through solid materials. And as we know that light (as electromagnetic wave) is a transverse wave, then the question arises at once; does it mean that the absolute space of the universe, or the Dark Matter that permeates the universe and carries light waves, is a solid matter? If so, what is its density? 2.2. Density of the absolute space/ Dark Matter; we know that light waves reach the Earth from stars and galaxies away from us for billions of light years. This means that dark matter permeates the universe does not attenuate light waves. With slight modification of Beer-Lambert law; the attenuation of any electromagnetic signal (light) per unit length is given by;
is the original intensity of the light wave. is the intensity of the wave at a unit distance in the space. is the attenuation coefficient is the density of the space, and ⁄ is the mass attenuation density.
is the surface density, also known as the mass thickness (The surface density is often used to describe the thickness of paper, e.g. 80 g/m 2 is very common).
Now, if
, then ⁄ , that is . This means that, in order that the absolute space does not attenuate light waves, its density should be infinite. The concept of mathematical iteration can be used in this case, as there is no attenuation of the wave through a unit length plus one, then there is no other attenuation through any length. Alternatively, the unit length can be arbitrarily defined in this equation. Note that the order of magnitude of the infinity of is greater than that of .
Density of the Medium;
Let us assume that we have a water whirl pool that contains some solid materials of irregular shapes, such as stones, iron pieces.. etc. Of course, these mass will not move due to the medium speed of the water rotation of the whirl pool. However this situation will be changed if the water of the whirl pool is replaced by a heavy density liquid, such as mercury. In this case, the stones and the iron pieces will easily move with rotation of the liquid of the pool. Thus the density of liquid plays the crucial role in moving the 
III. Density of dark matter in the vicinity of Sun and Earth
So far, there is no theory that derives a formula for the density of the dark matter. To get such formula, we proceed by Newton's gravitational law between two masses M and m separated by a distance r, which is given by; (2) If one of the two masses lies in the flow field of the other, then a Drag Force will affect this mass and its well known formula is given by;
is the mass density of the Fluid is the relative speed between the object and the fluid (the Dark Matter in our case). A is the cross sectional area of the object normal to the direction of the fluid speed, and is the Drag Coefficient -a dimensionless number, depends on the shape of the object. When equals 1, this means all of fluid approaching the object is brought to rest, building up stagnation pressure over the whole front surface. This case can be taken for any stellar object as light does not penetrate the object itself.
By analogy, referring to reference [4] , the vertical speed of the dark matter at a distance r from a mass M is given by
Where; is the gravitational constant and c is the speed of light.
Equate the drag force equation (3) to the Gravitational Force equation (2), making use of equation (4), then, the density of dark matter adjacent to Earth's location due to the drag force effect of the sun, with slight modification of nomenclatures, will be given by
is the mass of the earth. is the mass of the sun.
Equation (5) gives the density of dark matter in the vicinity of any mass M e lies in the flow field of any other mass M s . The First bracket of equation (5), [ ⁄ ] , is considered a universal constant (as can be taken equals unity corresponding to the stagnation case, as earth is non-transparent with respect to the electromagnetic waves), while the second bracket [ ⁄ ⁄ ] is the mass ratio per unit area, as defined in equation (1) . Equation (5) shows that the density is independent of the locations of the two masses. This raises the drag force equation to become a universal law. Or more specifically, the proportionality of the drag force to the square of the fluid velocity is a universal law. Note that; in deriving equation (5), the suffixes are interchangeable, then the dark matter density adjacent to sun's location due Earth's drag force effect will given by;
Use data of table I, then Kg/m 3 , and Kg/m 3 , which are very weird results. However, these results have been confirmed by the observational measurements of the galaxies NGC 2841, NGC 3198 and our Milky Way galaxy.
The questions arise at once, is dark matter that permeates the universe is a hyper solid matter? If so, how can we, as well as any stellar object, freely move through this medium? If so, do we really understand the physical world? Or do we still don't know the characteristics of this hyper dense solid matter? And the final question; is Aether is the dark matter? And why physicists accept the name of dark matter and strongly reject the name of Aether?
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One final note, in all theories presented to describe the rotation curves of the stars of galaxies, the density of the dark matter is an absent parameter. Therefore, they describe the virtual form of the curves by giving only their profile to describe the phenomenon. On the other side, this paper presents the complete mathematical formulations not only in profile form, but also in a fully quantitative form.
Anyway, back to equations (5) and (6), the ratio between the density of the dark matter adjacent to the sun and the density of the dark matter adjacent to the earth, will be given by;
Use data of table I, we see that this ratio equals , which shows that the dark matter density rapidly increases with the approach of bigger masses.
IV. Density of dark matter in the vicinity of a Black Hole at the Center of Galaxy
As we have noticed from equations (5) and (6) that the density in the vicinity of any mass due the effect of any other mass is independent of their locations, and as the suffixes are arbitrary chosen, and by considering the mass of the sun is a typical star in our Milky Way galaxy, and the number of stars in our galaxy is N, then the density of the dark matter in the vicinity of the black hole (not the density of the black hole itself) will be given by;
The suffix "0" is attached to as this density is considered the initial density in deriving any formula later. Use data of table I, then Kg/m 3 , this value can easily be checked by a calculator. Of course, this is a chocking result; however its correctness can be checked with the measured observations. Now, it is required, to get a formula for the velocity of the dark matter as a function of the radius r from the center of the galaxy, i.e. from the black hole.
V. Velocities of Stars Embedded into the Galaxy Rotation Disc
To derive an expression for the star velocity embedded into the galaxy's disc, we start with Newton's gravitational law, where we can write the relation between the black hole and any moving star around it, in the following formula:
Where ( ⁄ ) is the centripetal acceleration of the rotating star of mass m, and M is the mass of the black hole. To get an idea about the increasing mass, eliminate m and solve for M, to get;
If the velocity is kept constant with increasing radius, then the mass is linearly proportional to the radius, i.e. more and more mass as we go to larger and larger distances from the center. Flat rotation curve shows there is more matter out beyond the apparent edge of spiral galaxies. For our Milky Way galaxy, some references [11] [12] [13] [14] show that the total mass of the galaxy exceeds the visible mass (stars + gas) by about a factor more than 10. This means that the mass of the visible matter is small compared to the mass of the dark matter. So, it is fair enough to assume spherical symmetry of the dark matter around the center of the galaxy, i.e. around the black hole. Now, if we consider stars are scattered and embedded inside the dark matter permeating the galaxy. Then the velocities of the stars are that of the rotating disc of the dark matter. Solving equation (9) for , with V becomes that of the dark matter, and assuming spherical symmetry of the dark matter about the black hole at the center of the galaxy, i.e. with , we get
Where is the density of the dark matter as a function of the distance r from the center of the galaxy, i.e. from the black hole. As shown from figure a; different galaxies exhibit different rotation curves. So,
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Where;
is first two terms of Fourier series, which depends on the galaxy's anatomy, , is an arbitrary number to truncate the Fourier series and denotes the periodicity or the number of voids in the galaxy, is the galaxy's adopted radius and is the density of dark matter in the vicinity of the black hole, as given by equation ( (12) is a dimensionless function. Eliminate between equations (11) and (12), we get;
Equation (14) is the velocity distribution of the stars inside the disc of the galaxy. In this equation, the value of Kg/m 3 .
VI. The Observable Verifications
Case V1(z, a,b 0 , b 1 , d, ) :the theoretical curve, equation (14) , with the shown chosen parameters (Solid red line).
Legend: V1O(x): the measured observations [7] (Blue O's).
Using equations (14) and (12) (13) to draw the rotation curve of the spiral galaxy NGC 2841 [7] , shown in figure b. The figure shows the observation of the rotation curve of the circular velocity plotted against radial distance. The high congruence between the theoretical curve and the measured observation data confirms the correctness of the adopted theory.
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Case II: Rotation curve of the spiral galaxy NGC 3198
Similarly, using equations (14) and (12) (13) to draw the rotation curve of the spiral galaxy NGC 3198, shown in figure c [7] . The figure gives the rotation curve in the form of the circular velocity plotted against radial distance. 
Legend: V2O(x): the measured observations (Blue O's). V2(r,a,b,d, γ):the theoretical curve, equation (14), with the shown chosen parameters (Solid red line).
The high congruence between the theoretical curve and the measured observation data is a second confirmation of the correctness of the adopted theory.
Case III: Rotation curve of our Milky Way galaxy
Similarly, using equations (14) and ( The high congruence between the theoretical curve and the measured observation data is a third confirmation of the correctness of the adopted theory.
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VII. Comparison with NFW and Einasto profiles
The Navarro-Frenk-White (NFW) profile is often used to model the distribution of mass in dark matter halos of galaxies, [9] [10] and is given by:
It clear that equation (15) is infinite at r = 0, i.e. . Also, theoretical dark matter halos produced in computer simulations are described by the Einasto profile [11] [12] which is given by; (16) Using equations (15) and (16), and inserting the parameters derived in this paper, e.g. Kg/m3, and the best choice of other parameters are shown in the legends. It is clear from figures e and f, the high accuracy of our profile to represent the observable data over those of NFW and Einasto profiles.
VIII.
The study of the variation of the cosmic parameters V3 r 0.020 g (a, b, c, d and g ): show the variation of the cosmic parameters and their effects on the shapes of the rotation curves of galaxies.
Figures g (a, b, c, d and g) show the variation of the cosmic parameters and their effects on the rotation curves of the galaxy, using equations (12), (13) (12), (13) and (14) .
Fig g-a:
Using equation (14), with the following parameters: a= variable as shown, b=1, d=1, γ=2 
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IX. In Search of the Mass of Dark Matter Particle
Most of physicists believe in the existence of the dark matter particle [1] [2] [3] . In this section we will give estimation to the mass of this particle, based on the following hypotheses:
1. The order of volume of DM particle is the same as the volume of the electron volume. 2. The number of dark matter particles per unit volume at any location is proportional to the density of the dark matter at the same location. 3. No separating space between any two adjacent DM particles near the center of the galaxy, i.e. near the black hole.
Now substitute the parameters of Milky Way and NGC 2841galaxies, given in figures (d) and (b), into equations (12) and (13), we can draw the density distribution curves of the dark matter into these two Galaxies as shown in figure (h). Referring to The mass of the DM particle, can also be obtained if we calculate the density of dark matter at the solar system, i.e. at Earth location from the center of the galaxy (i.e. at, 28000 ly = 8.589 kpc, see table I), where kg/m 3 , and divided this number by the number of DM particles at solar system, using the second hypothesis, (1.1575 × 10 41 particle), we get the same mass as before. Also it should be noted that, this mass is an estimated value, which will be considerably changed as the number of the dark matter particles is changed.
To get an idea about the density of DM of the absolute space just right after the Milky Way galaxy (neglecting the effect of the 54 galaxies of the local group), we just substitute the radius of the Milky Way galaxy (50,000 ly = 15.337 kpc) into the expression of the density to get (8. Of course, the range of the estimated mass of the DM particle (7.28 -14.08 TeV) as calculated using the parameters of these two galaxies is within the range of CERN's reactivation in late 2014 [16] . However, the author is not expecting to detect this particle, because it is unseen matter with incredible density, and neither emits nor absorbs light or other electromagnetic radiation at any significant level. So the advice to physicists is go back first to the three inexpensive experiments given in references [4] [5] [6] to be sure about the meaning of the flow of (dark) matter, with a density 5.8 × 10
19 heavier than the solid steel density (see table I), to shorten the way of understanding the physical world first, and then we can think about the effect of the high energy collisions of baryonic matter (as well as leptons) embedded into the dark matter, on the dark matter itself.
X. Conclusion
In this paper, a new theory based on the concepts of fluid mechanics, has been introduced, for the first time, to derive the density of the dark matter, and its distribution inside galaxies and beyond. Although the results are chocking, however they give a high congruence with the measured observations of rotating curves of galaxies. The proposed general density profile in this paper, with cosmic parameters, exhibits superiority over the other existing profiles. The correctness of the theory presented has been confirmed by the measurements of the cosmic observations of the rotation curves of the spiral galaxies NGC 4841, NGC 3198 and our Milky Way Galaxy. The paper studies the variation of the cosmic parameters of the predicted rotation velocities to show the wide range of galaxy's velocity curves covered by this theory. The comparison with NFW and Einasto profiles shows the superiority of the given profile over them. An estimation of the mass of the dark matter particle is given, and it shows that this mass is within the range of CERN's reactivation in late 2014, which may be detected by CERN experiments. However, the author is not expecting to detect this particle as mentioned before in section IX. Also, this paper may be a promise by the second coming of Aether with a new name; "Dark Matter"! In short; this paper is considered a bold step in understanding the nature of dark matter and shows our inability to fully understand the physical world so far, and then we have to accept the act of GOD, and know the meaning of the Almighty Creator.
